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ABSTRACT : 

PROBLEM TO BE SOLVED: To produce a po lymer dispers ion t ype l iquid 
crystal element having high reflectance." ' ' " — 

SOLUTION: A pol ymerizable comp ound containing a compound having a 
photodlme rizable structu re and p ^ugal polymerizab leqroups. a low 
molecular weignr liquia cryst al a po lymerization init iator for 

the polymerizable groups are mixea^^^to^repa re a pol^g aerizable 
composition, and this composition is injected into a cell 30. When 
the resultant cell 30 is irradiated with coherent laser light 11 in 
regions in which the amplit ude ot th e light iTTs large, the 
pol ymerizable comp ound is cu red to form polyme r_Lay_,ers 9 having a low 
refractive index. In regions in which the amplitude ^^of^the light 11 
is small, polymerization and phase separation are caused to form 
polymer dispersion type liquid crystal layers 10 having a high 
refractive index. When the r eisultant cell 3 0 jLs irradiate d with 
polarized light 12. the low molecular weight liguid^^^^^^ in the 

c^^l 30 is aligned: in a specified direction. The per io^^^^ 
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of the refractive index of the layers 10 increases and the objective 
polymer dispersion type licfuid crystal element having high 
reflectance is obtained. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a polymer 
dispersion type liquid crystal element having high 
reflectance. 

SOLUTION: A polymerizable compound containing a 
compound having a phnfnriinnprizahle fifnintiirp and 
plur al polymerizable grou ps, a low molecular weight 
liqu id crystal and a polymerizatio n initiator for the 
polymerizable groups ar e mixed to prepa re a 
poly merizable compos ition, and this composition is 
i njected into a cell 3 0. When the resultant cell 30 is 
in-adiated with coherent laser light 1 1 in regions in which 
the amplitude of the light 11 is large, the polymerizable 
compound is cured to form polymer layers 9 having a 
low refractive index. In regions in which the amplitude of 

the light 1 1 is small, po lymerization and phase separation are caused to forni polymer 
dispersion type liquid crystal layers 10 having a high refractive index. When the resultant ce ll 
30 is irradia ted with polarized light 12 . the low molecular weight liquid crystal in the cell 30 is 
a tigned in a specified direc tion. The periodic variation of the refractive index of the layers 10 
increases and the objective polymer dispersion type liquid crystal element having high 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polymer dispersed liquid crystal component characterized by being manufactured by 
carrying out polymerization p hase separation of the polymerizationj iature compound which has optical 
di merization nature structure at least, and has two or more polymerization nature machines, and the 
polymerization nature constituent containing low-molecular liquid crystal. 

[Claim 2] The polymer dispersed liquid crystal component according to claim 1 to which a refractive 
index is characterized by having the layer system which changes periodically inside. 
[Claim 3] The polymer dispersed liquid ciystal comp onent according to claim 1 or 2 characterized by 
said polymerization nature compound having two jor more optical dimerization nature structures. 
[Claim 4] The polymer dispe rsed liquid crystal component according to claim 1 to 3 to which said 
optical dimerization nature structure is characterized by having two or more benzene rings. 
[Claim 5] The polymer dispersed liquid crystal component according to claim 1 to 3 characterized by 
said optical dimerization nature structure having a cyano group. 

[Claim 6] The polymer dispersed liquid crystal component characterized by having the layer system 
from which it consists of composite constructions of the high molecular compound which carried out 
optical dimerization, and low-molecular liquid crystal, and a refractive index changes periodically 
inside. 

[Claim 7] The manufacture approach of the polymer dispersed hquid crystal component characterized 
by carrying out polymerization phase separation of the polymerization nature compound which has 
optical dimerization nature structure at least, and has two or more polymerization nature machines, and 
the p olymerizat ion nature constituent containing low-molecular liquid crystal, ir radiati ng deflection light 
and^SBbsequen tn?) carrying out orientation of the lo w-molecular hquid crystal. ^ — 
[Claim 8] The manufacture approach of the polymer dispersed liquid crystal component according to 
claim 7 which is made to carry out polymerization phase separatio n to said polymerization nature 
constituent by ir radiating a standing^ wave, and is charact erized by forming the layer system from which 
a refra ctive index changes periodically in.side " ' ' ^ 

[Claim 9] The manufacture approach of the polymer dispersed jiquid cry stal component according to 
claim 8 characterized by obtaining said standing wave according to a laser interference light. 
[Claim 10] The manufacture approach of the polymer dispersed liquid crystal component characterized 
by carrying out orientation of the low-molecular liquid crystal at the same time it irradiates and carries 
out polymerization phase separation of the deflection light to the polymerization nature compound 
which has optical dimerization nature structure at least, and has two or more polymerization nature 
machines, and the polymerization nature constituent containing low-molecular liquid crystal. 
[Claim 1 1] Th e orient ation approach of the low-molecular liquid crystal in the polymer dispersed hquid 
crystal component characterized by carrying out orientation of the low-molecular liquid crystal to the 
polymer dispersed liquid crystal component which was made to carry out polymerization ph ase 
separati on of the polymerization nature compound which has optical dim erization nature structure at 
least, an d has two or^io repdymerization nature machines, and the polymerization nature constituent 
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containing low-molecular liquid crystal, and produced themjyj rradiating defl ection light. 
[Claim 12] The orientation approach of the low-molecularliquidcrystai m the polymer dispersed Uquid 
crystal component according to claim 1 1 characterized by said deflection light being deflection 
ultraviolet rays. 



[Translation done.] 



eg b 



eb ce e e 



Page 1 of 8 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polymer dispersed liquid crystal component which 
can control a reflection factor and permeability by impression of electric field, a magnetic field etc and 
Its manufacture approach. The polymer dispersed liquid crystal component manufactured by this 
mvention is applicable as optical elements, such as a display, a modulated light component and a light 
modulation element. ^- > & 

[0002] 

[Description of the Prior Art] The polymer dispersed liquid crystal (PDLC) which distributed liquid 
crystal as the component for a display and a modulated light component all over the opening of the 
polymer of the three-dimensional stmcture as shown in drawing 1 is studied. PDLC is equipped with the 
liquid crystal field 3 and the macromolecule field 4 between two substrates 2, as shown in drawing In 
the condition that an electrical potential difference is not impressed, as shown in drawing 1 (a) incident 
light 1 turns into the scattered light 6 by refracting incident light 1 by the interface according to the 
difference of the refractive index of the liquid crystal in an opening, and the refractive index of a 
polymer, and passing much DOROPU let by tiie whole film. If an electrical potential difference is 
impressed to this, as shown in drawing 1 (b), orientation of the liquid crystal molecule 5 is carried out at 
right angles to a substrate 2, the refractive index of the direction of a major axis of liquid crystal and its 
refractive index of a polymer will correspond, it will become transparent [ the PDLC film ] and incident 
light 1 will be obtained as the transmitted light 7. With the technique of this PDLC, a polarizing plate is 
unnecessary, the application to a projector light valve is considered, and the bright display is expected 
[0003] The structure of these three-dimension polymers has that in which the opening over which liquid 
crystal is distributed exists mutually-independent, and the thing distributed continuously As the 
manufacture approach of such liquid crystal macromolecule bipolar membrane, it roughly divides and 
three approaches are proposed. The 1st is the approach of carrying out impregnation of the liquid crystal 
to a porosity polymer. The 2nd After making a polymer and liquid crystal mix and emulsify in a solvent 
It IS the approach of stiffening a polymer by evaporating a solvent. The 3rd It lets the process to which ' 
the polymerization of the polymerization nature constituent which mixed a monomer, oligomer or those 
mixture and liquid crystal is carried out using means, such as an exposure of heat or ultraviolet rays 
pass, and is the apRroach of carrying out phase .separation of theliguidjaxstal to the polymer which' 
earned o utthe p olymerizatinn " 

[00O4] moreover - as application of this polymer dispersed liquid crystal ~ SPIE. ~ the polymer 
dispersed liquid crystal component from which a refractive index changes to 1080 83 and (1989) 
periodically inside is indicated. Specifically, a refractive index realizes the layer system which changes 
penodically like drawing 2 by producing the structure which carried out the laminating of the 
macromolecule layer 9 and the polymer dispersed liquid crystal layer 10 by turns. In this case in the 
condition that an electncal potential difference is not impressed, as shown in drawing 2 (a) incident 
light 1 IS reflected by the principle of the interference filter resulting from the periodic refractive-index 
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difference of the polymer dispersed liquid crystal layer 10 and the macromolecule layer 9, and the 
reflected light 8 is produced. If an electrical potential difference is impressed to this, as shown in 
drawing 2 (b), the refractive index of the polymer dispersed liquid crystal layer 10 and the 
macromolecule layer 9 is in agreement, the film becomes transparent, and incident light 1 will pass the 
film and will turn into the transmitted light 7. 
[0005] 

[Problem(s) to be Solved by the Invention] There is a problem that dispersion nature is low, in the 
conventional PDLC as shown in drawing 1 . The refractive-index difference of a macromolecule field 
and a liquid crystal field depends the cause on a small thing. For this reason, the conventional PDLC is 
difficult to apply to the display of a direct viewing type, and that application was limited to the shutter of 
a projection mold. Moreover, as shown in drawing 2 , with the polymer dispersed liquid crystal 
component from which a refractive index changes periodically in the conventional interior, the 
orientation of the low-molecular liquid crystal in the DOROPU let in a polymer dispersed liquid crystal 
layer becomes random in the whole polymer dispersed liquid crystal layer. Therefore, the refractive 
index of a polymer dispersed liquid crystal layer falls to the value of {no(3-v)+ne) / 3 from the value (v) 
of the volume fraction to the macromolecule of the value (np is Abbreviation no) of the refractive index 
of the macromolecule in the refractive index (ne+2no) to which DOROPU let was approximated 
primarily / 3, and a polymer dispersed hquid crystal layer, and the low-molecular liquid crystal in a 
polymer dispersed liquid crystal layer. Here, a refractive index in case, as for np, the refractive index of 
a polymer and the oscillating direction of the electric field of light cross at right angles and the major 
axis of a liquid crystal molecule and no cross at right angles, and ne show a refractive index when the 
oscillating direction of the electric field of light is parallel to the maj or axis of a liquid crystal molecule. 
For this reason, the refractive-index difference of a polymer dispersed liquid crystal layer and a 
macromolecule layer became small, and there was a problem that a high reflection factor was not 
obtained. Therefore, such a technique is not known, although the technique oXaniangingtfie orientation 
of the low-molecular li quid crystal in a component is searched for in order to raise themfTection factor 
of the polymer dispersed liquid crystal component from which a refractive index changes periodically 
inside. 

[0006] Some techniques which control the direction of orientation of the low-molecular liquid crystal in 
the DOROPU let in the initial state in PDLC as a similar technique are proposed. For example, the 
orientation control technique by the combination of PDLC which used the liquid crystallinity 
niacromolecule for ** U.S. Pat. No. 5188760 description, and the orientation film is indicated. This 
technique uses a liquid crystallinity monomer for the polymerization nature constituent which is the 
precursor of PDLC, and injects it into a eel with the orientation film. B y applying UV and heat in j iis 
condition, after the liquid rrystallimty m^ii-rnmnlprnlp and low-molecular liquid crystal which are the 
polymer of a hquid crystallinity monomer have carried out orientation in the direction of the orientation 
filjn. polymerization phase separation is performed, and the nrientatinn nf in^y-^nolecular liquid crystal 



[00O7] Moreovei, the oiientation control technique by the combination of PDLC, and a horizontal 
external magnetic field and electric field is indicated by ** JP, 5 -28 1527, A. With this technique, a 
po lymerization nature constituent is poured into the interior of a eel without t he orientation film' , where 
an external magnetic field and electric field are horizontally impressed to thilcel, by applying ITV and 
heat, after low-molecular liquid crystal has carried out orientation in the direction of an external 
magnetic field or electric field, polymerization phase separation is performed, and the orientation of 
low-molecular liquid crystal is fixed after polymerization nature constituent hardening. 
[00O8] Moreover, **Japan The orientation control technique by the combination of PDLC and the 
orientation film is indicated by Display'92,699. With this technique, the polymerization nature 
constituent which is the precursor of PDLC is prepared so that liquid crystal concentration may serve as 
a very high liquid crystal phase, and it is injected into a eel with the orientation film. In this condition, 
alth ough orientation of the polymerization nature constituent of a liq uid crystal phase condition is 
carried out in the direction of the orientation film, the orientation of low-molecularliquid crystal is fixed 
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by ap plying UV and heat to this condition and carrying out p olymerization phase separation inside a eel 

with the o rientation fi lm, with the condition of initial orientation maintained*^ 

[0009] Furthermore, the orientation control techni que using the high molecular compound which has 
optical dimerization nature structure is indicated by **Mol,Mat. and 2,295 (1993). This technique is 
produced by the impregnation method using the high molecular compound which has optical 
dhnerization nature structure as an ingredient. First, the bipolar membrane which consists of a poor 
solvent of the high molecular compound which has optical dimerization nature structure by the 
emulsifying method, and this high molecular compound is produced, a poor solvent is extracted and 
dried from this bipolar membrane, and the porosity polymer which consists of a high molecular 
compound which has optical dimerization nature stmcture is produced. Furthermore, deflection light is 
irradiated at this porosity polymer, and an optical dimerization reaction is made to cause. The orientation 
restraining force over low-molecular liquid crystal is made to discover with a structural change of the 
high molecular compound by this optical dimerization reaction. Then, the low-molecular liquid crystal 
in a liquid crystal grain produces PDLC in the condition of having carried out orientation, by carrying 
out impregnation of the low-molecular liquid crystal to a porosity polymer. 

[0010] However, by the orientation fixed apprnarh of ** anH **, in order to have to use t he orientat ion 
film, a composite construction like drawing 2 was [ among these ] unprndncihle MorpoJ^^^lthoiigh an 
external magnetic field and electric field needed to be impressed to a eel and parallel by the orientation 
fixed approach of **, when cell size was large, it was dramatically difficult [ it ] to impress an effective 
external magnetic field and electric field covering the whole surface within a field of a cel. For example, 
when impressing extemal electric field, it is indicated by JP,5-281527,A that it is required for the 
magnitude of extemal electric field to be 1 or more kV/cm. Here, although applied voltage will become 
the count which is needed about 350kV or more if it assumes that cell size is 12 inches of vertical 
angles, big appUejjQltage in this w a y i s ea s iljumredizable. Furthermore, since the high molecular 
compound which has optical dimerization nature structure as an ingredient is used for **, it is 
producible only by the impregnation method. Moreover, by the impregnation method, a composite 
construction like drawing 2 is unproducible. Thus, each conventional liquid crystal orientation approach 
has the trouble, and the polymer dispersed liquid crystal component which has sufficient reflection 
factor is not obtained. 

[00 1 1] Therefore, the object of this invention is to offer the polymer dispersed liquid crystal component 

which has a high reflection factor, and its manufacture approach. 

[0012] 

[Means for Solving the Problem] As a result of this invention person's etc. repeating research 
wholeheartedly, what has optical dimerization nature structure as a p olymerization nature compo und 
was mixed, and ii^ound out that a hquid crystal molecule ca rried ou t orientation by irradi ating 
deflection Hght<|^e^rmation of a polymer dispersed liquid crvstaj_cQm i2onent Con^^egiiftntly the 
reQ egtion factor of HPDLC has J mproyed. And as a result of stepping up efforts further for the' 
improvement in image quality, when the thing containing the compound which has two or more 
polymerization nature machines was used as a polym erization nature compound which has op tical 
d imerization nature stmcture, cQmE^gdjmth the singularjhing, the st acking tendency beca me [ the 
polymerization nature machine JgoodTandlTresulted thaTareflection factor was improved further in 
header this invention. When a polymerization nature machine applies the monofun ctional 
polymerization nature compound which is an unit, since it has the work which checks formation of the 
detailed pe riodic structure of HPD LC, the addition is restricted to a minute amount, therefore according 
to an addition not bemg enough, the stacking tendency of the liquid crystal by optical dimerization 
becomes inadequate, and only slight improvement in a property can be realized. 
[00] 3] The polyme r dispersed liquid crystal component conce ming this invention has the layersystem 
from which it is manufactured by ca rrying out polymerization phase separaj ion of the polymerization 
nature compound which has optical dimerization nature structure at least, and has two or more 
poly merizati m nature machi nes, and the polymerization nature constituent containing low-molecular 
iiquid ci^tal, and consists of composite constructions of the high molecular compound which carried 
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out optical dimerization, and low-molecular liquid crystal, and a refractive index changes periodically 
inside. Here, as a polymerization nature compound, what has two or more optical dimerization nature 
: structures can be used. Moreover, as optical dimerization nature structure, the thing which has two or 
more benzene rings, or the thing which has a cyano group can be used. 

[0014] The manufacture approach of the polymer dispersed liquid crystal component concerning this 
invention carries ou t polymerization phase separati on of the polymerization nature compound which has 
optical dimerization nature structure at least, and has two or more polymerization nature machines, and 
the polymerization nature constituent containing low-molecular hquid crystal, subsequently, irradiates 
deflection light, carries out orientation of the low-molecular liquid crystal, and manufactures a 
component. Here, polymerization phase separation can be carried out to a polymerization nature 
constituent by irradiating a standing wave, and the layer system from which a refractive index changes 
periodically inside can be formed. This standing wave is obtained for example, according to a laser 
interference light. Moreove r, by irradiating the deflection light of the wavelength in which the 
polymerisation initiator of the high molecular compound which has optical dimerization nature 
structure, and a polymerization nature compound h as sensibility_s imultaneously, w hile carrying out 
polym erization phase separatio n, o rientation of the low-m o lecular liquid crystal can be carried ou t. As a 
deflection light, deflection ultraviolet rays are used, for example. Thus, by constituting, the polymer 
dispersed liquid crystal component which has a high reflection factor, and its manufacture approach can 
be acquired. 
[0015] 

[Embodiment of the Invention] First, an example of the manufacture approach of the polymer dispersed 
hquid crystal component concerning this invention is explained using drawing 3 . In this example, a 
polymer dispersed liquid crystal component is produced using a laser interference light. First, as shown 
in drawingj. (a), the polymerization nature compound containing the compound which has optical 
dimerization nature structure at least, and has two or more polymerization nature machines, low- 
niolecular liquid crystal, and the polymerization initiator of a polymerization nature machine are mixed, 
a polymerization nature constituent is prepared, and it pours into a eel 30. If the laser interference light ' 
1 1 is irradiated, in the field where the amplitude of the laser interference light 1 1 is big, hardening of a 
polymerization nature compound will take place to this eel 30, and the macromolecule layer 9 with a 
low refractive index will be formed in it. Moreover, in the field where the amphtude of the laser 
interference light 1 1 is small, polymerization phase separation happens and the polymer dispersed liquid 
crystal layer 10 with a high refractive index is formed. Thus, since tiie field where the amplitude of a 
laser interference light is big, and a small field repeat by turns spatially, the polymer dispersed liquid 
crystal component from which a refractive index changes periodically is producible. 
[0 0.16] Next the orientation appro ach of the low-molecular liquid crystal in a polymer dispersed liquid 
crystal component is described.^rientation of low-molecular liquid crystal is performed by irradiating 
the light (deflection light) 12 uniformly deflected for the polymer dispersed liquid crystal component 
produced as mentioned above, as shown in drawing 3 (b). Although the wavelength of the deflection 
tight 12 changes with classes of high molecular compound which has optical dimerization nature 
stmcture, in the case of a cinnamate system compound, 250nm - 350nm light can be used, for example. 
Although the irradiation time of the deflection light 12 changes also with luminous intensity, the 
sensibility of optical dimerization nature structure, and exposure ambient atmospheres, in number 
mJ/ cm2 - dozens mJ/cm2, the exposure for 1 minute - about 120 minutes has desirable luminous 
mtensity. Moreover, when using the deflection light of the wavelength in which the polymerization 
initiator of the high molecular compound which has optical dimerization nature structure, and a 
polymerization nature compound has sensibility simultanfioual y. orientation c on trol of polym erization 
phage separation and lQw^^J^i^ladigjjid_^^ performed sim ulto 

^0017] If the deflection tight 12 is irradiated by the polymer dispersedliquld crystal component as 
mentioned above, from the anisotropy of the high-molecular-compound optical absorption multiplier 
which has optical dimerization nature structure, the optical dimerization nature structure of having 
absorption strong against a direction parallel to the oscillating direction of the deflection light 12 will 
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react efficiently, and the macromolecule in a macromolecule distribution liquid crystal device will carry 
out optical dimerization. This optical dimerization is accompanied by structural change of a molecule. 
With a structural change of the molecule which turned to the specific direction, as shown in drawing 
(b), it comes to carry out orientation of the low-molecular liquid crystal in the macromolecule 
distribution liquid crystal device which has the layer system from which a refractive index changes 
periodically inside in the specific direction. Consequently, the variation of a periodic refractive index 
increases and a refractive index becomes producible [ the macromolecule distribution liquid crystal 
device which has the layer system which changes periodically ] in the interior where the rate of a light 
reflex is higher than before. 

[0018] By using the compound which has optical dimerization nature structure and has two or more 
polymerization nature machines Uke this invention, the work which checks formation of the detailed 
penodic structure formed at the time of polymerization phase separation is reduced substantially, and 
degradation of the reflection factor of HPDLC by the addition of a polymerization nature compound 
which has optical dimerization nature structure is controlled. Therefore, while the effectiveness of the 
improvement in a stacking tendency by application of optical dimerization nature structure becomes still 
more remarkable to the reflection factor of HPDLC, addition of a lot of optical dimerization nature 
structures is attained, and improvement in much more reflection factor is attained. Moreover, also in the 
general polymer dispersed liquid crystal component using the compound which has optical dimerization 
structure and has two or more polymerization nature machines, phase separation nature improves as 
compared with the case where the ingredient which has the conventional optical dimerization nature 
structure is used. Therefore, by controlling the direction of orientation of the liquid crystal molecule in a 
polymer dispersed liquid crystal component by the exposure of the deflection light after phase 
separation, practical effectiveness, such as reduction of the exposure light energy which a 
polymerization reaction takes, and compaction of irradiation time, is acquired at the same time high 
light-scattering nature is obtained. Furthermore, by considering as the structure where two or more 
phenyl groups exist in the optical dimerization structure where two or more optical dimerization 
structures exist, or the structure where the cyano group is added to optical dimerization structure, the 
stackmg tendency of low-molecular liquid crystal improves further, and the reflection factor of HPDLC 
is improved further. 

[001 9] An example at the time of using the polymer dispersed liquid crystal component concerning this 
mvention as a volume hologram modulated light component is shown in drawing 4 . In the condition 
that an electrical potential difference is not impressed to a component, as shown in drawing 4 (a), 
incident light 1 is reflected by the principle of the interference filter resulting from the periodic 
refractive-index difference of the polymer dispersed liquid crystal layer 10 and the macromolecule layer 
9, and the reflected light 8 is produced. Since orientation of the low-molecular liquid crystal in a 
macromolecule distribution liquid crystal device is carried out in the specific direction as shown in 
drawing, the variation of a periodic refractive index can obtain the reflected light 8 with a reflection 
factor it is large and higher than before here. Where an electrical potential difference is impressed to a 
component, as shown in drawing 4 (b), the refractive index of the polymer dispersed liquid crystal layer 
10 and the macromolecule layer 9 is in agreement, the film becomes transparent, and incident light 1 
passes the film and tums into the transmitted light 7. 

[0020] Next, the polymerization nature constituent used for this invention is explained. A 
polymerization nature constituent consists of the polymerization nature compound, the low-molecular 
hquid crystal, and the polymerization initiator containing the compound which has optical dimerization 
nature structure at least, and has two or more polymerization nature machines. The optical dimerization 
nature structure in this invention has pointed out structure similar to the cinnamoyl radical or it which 
shows drawing 5 (a), and the naphthalene structure specifically shown in drawing 5 (b), the biphenyl 
structure shown in drawing 5 (c), the cyano biphenyl structure shown in drawing 5 (d) are mentioned 
Optical dimerization nature structure is not limited to these, and the same effectiveness will be acquired 
if it has structure similar to these. 

[0021] Moreover, the compound which has optical dimerization nature structure and has two or more 
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polymerization nature machines means the compound which gave two or more acryloyl radicals which 
are polymerization nature machines, and METAKU roil radicals to the compound with optical 
dimerization nature structure, and its derivative. As a concrete polymerization nature compound, 
cinnamyl diacrylate, cinnamyl dimethacrylate, SHINNAMO yloxy ethyl diacrylate, SHINNAMO yloxy 
ethyl dimethacrylate, thinner MIRIDEN ethyl diacrylate, thinner MIRIDEN ethyl dimethaciylate, etc. 
are raised, for example as a compound of two organic functions. Furthermore, in order to realize this 
invention, there is no necessity which is two organic functions, and it should just be many organic 
functions. In the thing of many organic functions, two organic functions, an EQC, or the effectiveness 
beyond it is acquired. 

[0022] Moreover, the polymerization nature constituent used for this invention can be used combining 
various polymerization nature compounds besides it, although the polymerization nature compound 
which has the aforementioned optical dimerization nature structure at least is included. For example, 
monofunctional [, such as acrylic-acid alkyl ester, aciylamide, acrylic-acid hydroxy ester, alkyl 
methacrylate ester, methacrylamide, methaciylic-acid hydroxy ester, vinyl pyrrolidone, styrene and its 
denvative, acrylonitrile, a vinyl chloride, a vinylidene chloride, ethylene, a butadiene an isoprene, and 
vmylpyridine ] and polyfunctional monomer are used preferably. Moreover, a polymerization initiator is 
contained in the polymerization nature constiment in this invention in order to carry out the 
polymerization of the polymerization nattire compound. A polymerization initiator is chosen from the 
iiigredients which have sensibility in the wavelength of the standing wave used in case the polymer 
dispersed liquid crystal component from which a refractive index changes periodically inside is 
produced. Furthermore, although the compound which has optical dimerization nature structijre and has 
two or more polymerization nature machines has photosensitivity even when it is independent, by using 
together with sensitizing dye, a sensitizer, etc., it can make sensitization sensibility able to increase or 
can also choose sensitization wavelength. 

[0023] Next, the low-molecular liquid crystal used for this invention is explained. Various low- 
molecular-liquid-crystal ingredients of the low-molecular-hquid-crystal compound which constitijtes the 
polymer dispersed liquid crystal of tiiis invention cunrentiy generally used as an electiic-field actiiation 
mold display ingredient, such as a nematic liquid crystal, cholesteric liquid crystal, a smectic liquid 
crystal, and a ferroelectric liquid crystal, are usable. Specifically, various low-molecular-hquid-crystal 
compounds, such as a biphenyl system, a phenyl benzoate system, a cyclohexylbenzene system, an 
azoxybenzene system, an azobenzene system, aterphenyl system, a biphenyl benzoate system, a 
cyclohexyl biphenyl system, a phenyl pyrimidine system, and a cyclohexyl pyrimidine system' are 
raised. These low-molecular-hquid-crystal compounds may be compounds which do not need to be 
single presentations and consist of two or more components like the low-molecular-hquid-crystal 
ingredient currentiy generally used. Moreover, as a device gestalt concerning this invention, the 
stmctiire inserted into the eel which consists of two electrode plates is desirable like the usual liquid 
crystal display component. As an electi-ode plate, substrates witii a transparent electrode such as a glass 
substi-ate which gave ITO, and a plastic film, a NESA glass substrate, are preferably used for a front 
face, for example. 
[0024] 

[Example] p-phenyl SPflNNAMOIROKISHI ethyl diacrylate as shown in drawing 6 as a polymerization 
nature compound which has example dimerization nature stiucture was compounded. This compound 
has two polymerization nature machines, and has two optical dimerization namre strucftires further. 
Moreover, two phenyl groups exist in optical dimerization nature structure, and it is considered so that 
the stacking tendency of low-molecular liquid crystal may become still better. As p-phenyl 
SHINNAMOIROKISHI ethyl diacrylate 0.22g and a polymerization natiire compound, 
JIPENTAERISURU toll hexa acrylate (Nippon Kayaku Co., Ltd. make) 0.53g, As a polymerization 
initiator of a polymerization natiire compound, rose-bengal (Nippon Kayaku Co., Ltd. make) 3 5mg and 
N-phenylglycine (Wako Pure Chem make) O.Olg, Low-molecular-hquid-crystal E7 (Merck Co. make) 
0.25g was mixed, the polymerization natiire constitiient was prepared, and the polymerization natiire 
constitiient was injected into the eel (10 microns) which it countered [ eel ] and made the quartz 
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substrate with a transparent electrode (ITO) rival. And 488nm Ar ion laser light was divided into the 2 
flux of lights, and laser light was irradiated on the eel front face from the both sides of a eel, 
respectively. The these 2 flux of light formed the interference light within the cel. After irradiating this 
laser light for 10 minutes, the macromolecule distribution liquid crystal device which has the layer 
system from which the deflection ultraviolet rays (deflection light) which made the high-pressure 
mercury-vapor lamp the light source are irradiated for 5 minutes by the exposure reinforcement of 30 
mJ/cm2, and a refractive index changes periodically inside was produced. 

[0025] Except the polymerization natiire machine having set the amount of mixing of cinnamoyloxy 
ethylmethacrylate and JTPENTAERISURU toll hexa acrylate to 0.08g and 0.67g instead of p-phenyl 
SHINNAMOIROKISHI ethyl diaciylate using p-phenyl cinnamoyloxy ethylmethacrylate which is an 
unit, respectively as an example of a comparison in case the number of die one-fold example affinity 
radicals of a comparison is an unit, it is the same conditions as the above-mentioned example, and the 
macromolecule disti-ibution liquid crystal device which has tiie layer system from which a refractive 
index changes periodically inside was produced. 

[0026] Not using p-phenyl SHINNAMOIROKISffl etiiyl diacrylate as an example of a comparison 
which does not contain the polymerization nature compound which has example of comparison 2 light 
dimerization nature structure, except having set the amount of mixing of JIPENTAERISURU toll hexa 
acrylate to 0.75g, it is the same conditions as the above-mentioned example, and the macromolecule 
distribution Uquid crystal device which has tiie layer system from which a refractive index changes 
periodically inside was produced. 

[0027] The orientation property was estimated as the reflection factor of the sample produced in a 
<assessment of assessment sample> example, and tiie examples 1 and 2 of a comparison as follows, 
respectively. 

The anisotropy of a eel was measured using <orientation characterization experiment of sample> 

SENARUMON compensation optical system. The eel gap used tiie 10-micrometer thing. 

The assessment equipment which combined tiie white light light source 14 and a spectiometer 13 witii 

tiie tiieta-2theta optical system using tiie goniometer head shown in drawing 7 estimated the reflection 

factor of the <reflective characterization experiment of sample> assessment sample 15. 

The assessment result of the liquid crystal molecular orientation property of a <assessment result of 

orientation property> example and tiie examples 1 and 2 of a comparison is shown in a table 1 

[0028] 

[A table 1] 

Table 1 Liquid crystal molecular orientation nature assessment result An 

example example 1 of a comparison tiie example 2 of a comparison Plane 

anisotropy (nm) 83 20 [7 0029] In a table 1, it tiims out in an example and tiie 

example 1 of a comparison that optical anisotropy is small by the example 2 of a comparison to liquid 
crystal carrying out orientation and tiie polymer dispersed liquid crystal having optical anisotropy fairiy. 
Moreover, it ttims out that tiie anisotropy of an example is high as compared with tiie example 1 of a 
comparison. It became clear that the macromolecule distiibution liquid crystal device of tiiis result to 
tiiis invention has tiie good stacking tendency of tiie low-molecular liquid crystal in a component, and 
has a high anisotiopy optically as a component. 

The assessment result of <assessment result of reflected light reinforcement> reflected light 
reinforcement is shown in a table 2. here ~ as a rule of thumb of the reflection factor characterization of 
a volume hologram component, ** and 50% - 70% were made into O, and 70% or more was made 
[ 30% or less of reflection factors ] into O for x and 30% - 50% 
[0030] 
[A table 2] 

Table 2 Assessment result of reflection property An example The example 1 of 

a comparison The example 2 of a comparison reflection factor (%) 88 65 48 

..: Criticism ** 0 [0 [ ** ] 003 1] As shown in a table 2, it 

turns out tiiat the reflection factor of an example is improving substantially from the examples 1 and 2 of 
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a comparison. Although p-phenyl SHINNAMOIROKISHI ethyl diacrylate which has two optical 
dimerization nature structures, and has two phenyl groups in optical dimerization nature structure was 
used in this example, when optical dimerization nature structure is an unit, as for this compound, a good 
stacking tendency is acquired as compared with the case where a phenyl group is an unit further.' 
Moreover, if what the cyano group added to optical dimerization nature structure is used, an interaction 
with a liquid crystal molecule will become high further, and a stacking tendency will improve. Thus, in 
this invention, a refractive index becomes good [ the stacking tendency of the low-molecular liquid ' 
crystal in the macromolecule distribution liquid crystal device which has the layer system which changes 
penodically ] inside, and a refractive index becomes producible [ the macromolecule distribution liquid 
crystal device which has the layer system which changes periodically ] in the interior where a reflection 
factor is higher than before. 
[0032] 

[Effect of the hivention] According to this invention, the polymer dispersed liquid crystal component 
which has a high reflection factor, and its manufacture approach can be acquired. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated, 
3. In the drawings, any words are not franslated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Prawing 1] It is the mimetic diagram of the conventional polymer dispersed hquid crystal, and (a) 
shows electrical -potential-difference the condition of not impressing, and (b) shows the condition of 
electrical-potential-difference impression. 

IDrgwdng.21 A refractive index is the mimetic diagram of the macromolecule distribution liquid crystal 
device which has the layer system which changes periodically in the conventional interior, and (a) shows 
electrical-potential-difference the condition of not impressing, and, as for (b), shows the condition of 
electrical-potential-difference impression. 

[Drawing 3] A refractive index is drawing showing an example of the manufacture approach of the 
macromolecule distribution liquid crystal device which has the layer system which changes periodically 
mside this invention, and (a) shows a laser interference light exposure process, and, as for (b), shows a 
deflection light exposure process. 

Prawing 4] A refractive index is the mimetic diagram of the macromolecule distribution liquid crystal 
device which has the layer system which changes periodically inside this invention, and (a) shows 
electrical-potential-difference the condition of not impressing, and, as for (b), shows the condition of 
electrical-potential-difference impression. 

[Drawing 5] (a) - (d) is drawing showing the example of the optical dimerization structure which starts 
this invention, respectively. 

prawing^ It is drawing showing the structure of the compound used for the example of this invention. 

Prawing 7] It is drawing showing arrangement of the optical system of reflection factor assessment. 
Pescription of Notations] 

1 Incident Light 

2 Substrate 

3 Liquid Crystal Field 

4 Macromolecule Field 

5 Liquid Crystal Molecule 

6 Scattered Light 

7 Transmitted Light 

8 Reflected Light 

9 Macromolecule Layer 

10 Polymer Dispersed Liquid Crystal Layer 

1 1 Laser Interference Light 

12 Deflection Light 

13 Spectrometer 

14 White Light Light Source 

15 Assessment Sample 
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